UNCLASSIFIED 

404  944 

DEFENSE  DOCUMENTATION  CENTER 

FOR 

SCIENTIFIC  AND  TECHNICAL  INFORMATION 

CAMERON  STATION.  ALEXANDRIA.  VIRGINIA 


UNCLASSIFIED 


MOncX:  When  fovexoment  or  other  dravlaigs,  epeel- 
fleatlone  or  other  date  are  ueed.  for  any  purpose 
other  than  In  connection  vlth  a  definitely  related. 
goremiMnt  proouraa»nt  operation,  the  U.  S. 
Ooremaent  thereby  Incurs  no  respoislblllty,  nor  any 
obligation  uhatsoever;  and  the  fact  that  the  Oovem- 
aent  nay  have  fozaulated,  furnished,  or  la  any  vay 
supplied  the  said  drawings,  specifications,  or  other 
data  Is  not  to  be  regarded  by  l]ig)llcatlon  or  other- 
vise  as  In  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  pemlsslon  to  manufacture,  use  or  sell  any 
patented  Invention  that  may  In  any  vay  be  related 
thereto. 


JPRSt  18,324 
25  March  1963 


OTSi  63-21406 


for  reference  only  at  each  of  the 

DDC  OFFICES.  THIS  REPORT  CANNOT 
BE  SATISFACTORILY  REPROOUCEDt  DOG 
DOES  NOT  FURNISH  COPIES, 


D  ^nPr- 
hay 


s,  DEPARTMENT  OP  COIt«ECE 

OFFICE  OP  TBCW*ICAL  SERVICES  aMutrit 

JOIIII  PUBLICATIOKS  RESEARCH  SERVICE 

Building  T-30 

Ohi-  Dr,  and  Indnpnndnoon  Ava,,  S,W. 


Prlont  $.S0 


FOREWORD 


This  publication  wai  praparad  undar  contract  for  tha 
Joint  Publications  Raaaarch  Sarvica  aa  a  tranalation 
or  foreign* language  raaaarch  service  to  tha  various 
federal  government  dapartmenta* 

The  contents  of  this  natarlal  in  no  way  represent  tha 
policies,  views  or  attitudes  of  the  U*  S*  Governnent 
or  of  the  parties  to  any  distribution  arrangement. 
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All  JPRS  reports  may  be  ordered  from  the  Office  of  Technical 
Services.  Reports  published  prior  to  1  February  1963  can  be  provided » 
fdr.the  most  pert,  only  In  photocopy  (xarmi)*  Those  published  after 
1  February  1963  will  be  provided  in  printed  t»rm. 

Details  on  special  subscription  arrangsaamts  for  JPRS  social 
science  reports  will  be  provided  upon  request. 

No  cumulative  subject  index  or  catalog  of  ell  JPRS  reports 
has  been  compiled. 

All  JPRS  reports  are  listed  in  the  Monthly  ^ 

Government  PubUcatlons.  available  on  aubscriptldn  at  SA.sO  P*|[^y***^ 
^^^•00  foreignrt  Iroludlng  annual  Indax,  from  tha  Si^>arintandant 
of  Documents »  U*  S*  Government  Printing  Of  fleet  Washington  25$  D#  C. 

All  JPRS  aclentific  and  technical  reports  are  catal^sd  end 
subject-indexed  in  Technical  Translations,  pmbllshed  sssiimohthly'  by 
the  Office  qf  Technical  Services,  and  af'M  available  od  subscription 
($12.00  per  year  domestic,  $16.00  fdrslgn)  from  the  Superintendent 
of  Documents,  Semiamn'isl  indexee  tn  Technloal  Tranelst|ont  are 
sveileble  at  eddltlohel  coat. 
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J/ollo'Aic.^  is  6  translctioR  oS  an  artiol«  by  (;orr<-i^r« 
or  th«  Aoe.d«_y  oS  Soiaaoss  USSil  3.Ya.  3«y<-ily«t)ko  In 
ta»  .Vasaiftii-leflGuasa  parlodiosl  Yaatnik  kfc<Ugii  ilauk 
3S5R  (KaMldof  tha  l.ocdanx  Selanoaa  U3Sil}» 

•>>0«  If  4iO$OOWf 

Tha  fauna  of  tha  Sovfat  Union  eo*j:priaaa  tiora  then  100  thousand 
species,  while  tha  aotira  known  cni’aal  kin^do  i  of  tha  Xarth  nurnbars 
oonsidari'oly  jora  thi.n  i.  icillion  acacias )  there  era  parhape  half 
this  nuviihar  of  apeeiaa  in  tha  pleat  kiu^dou..  iU.Qh  year  texono’aiata  find 

'neay  t.-.o^aendo  of  organic  for'js  previously  unknown  to  aoianca,  end 

we  will  not  ba  irraatly  in  error  if  we  aatii  eta  tha  total  nuriibar  of 

sfpaoiaa  of  or^nais'na  on  our  planet  to  be  et  least  2>2«i;  vd,lli0;i4  Suoti 
tuTv;  the  biclO);ioc.l  reaouroes  of  the  Sarth.  If  wa  icia^ine  thet  eaoh 
apaeies  has  an  uuduplioitad  sat  of  ehcrae..ari8tles  end  diatinuiahins 
faaturaa  vdiioh  define  it  axcluaival/f  it  bacotaas  olaer  how  proliflo 
artura  ato  oean  on  our  pit  net. 

«>an  la  dU'aotly  affected  by  many  diffaraut  orseniama.  Zn  aoma 
oaaaa  tViasa  era  auppliaro  of  various  biolo^iecl  produota*  froo;  food 
and  industriol  rew  mtariela  to  i^dioinal  and  other  blole^ically  aotiwt 
aubstanoea.  In  other  eatas,  they  era  an  axtanaiva  ayatam  of  aniv.ala 
t.|td  ».riloro«-organia*.a  which  aeoooiplisli  tha  decay  and  odnaralisa.ien  of 
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jo'?  detid  biological  produete,  thareby  porforiBif).?;  an  enorr-ioua  job  of  j 
SBoitttion  as  well  as  eidi.nj  the  forinotioa  oi'  sell  deposits,  the  mejor 
aat^ural  egant  of  growth.  In  still  other#,  they  are  plant-pollinator'J 
which  include  verious  groups  ot  iusecta,  teas  in  pai'ticular  ,  w...ich 
play  a  role  ir  the  product  lor*  0“  seeds  and  ttruitby  pla-nte.  Finally, 
they  may  be  aleease-caueing  organis-Tis ,  pests,  paraeites ,  predators, 
w.*ich  damage  the  health  of  humans,  domestic  animals,  and  cultivated 
plants,  or  which,  by  contrast,  limit  the  multiplication  of  harmful 
organisms  and  thereby  are  beoefiolsl  to  -m^n. 

Obviously,  every  species,  whether  or  not  it  la  of  i'amediate  practi¬ 
ce!  importance  to  ae.n,  is  a  part  of  the  natural  cycle  of  matter.  On 
the  other  hunu,  it  is  itvoossible  to  predict  without  detailed  study 
wnich  of  the  species  known  at  a  given  time  will  turn  out  to  be  of 
practical  interest  or  usof-ulness  to  lu.a.  It  is  therefore  inaavissble 
to  decide  to  leexe  a  given  organism  aa-inveatiga,ted . 

i-odern  biology  with  respect  to  Its  scientific  problews  end 
research  objectives  is  one  of  the  most  extensive  and,  without  doubt, 

CO  vplictted ,  areas  in  science.  It  studies  life  on  the  most  varied 
lavels--from  the  taoleculer  nnd  cellular  (biochemistry,  c^rt-olcyy, 
various  branches  of  physiology,  and  to  e  greet  extent  modern  genetics) 
to  that  of  aooietiea  of  organis-.s  in  the  bicephere,  the  Serth's  living 
envelo,.e  ^population  genetics,  ecology  of  groups,  geobotany,  blo»eogrtnhy) . 
iut  few  biological  scioncee  have  es  their  constant  end  iumedlete  ob¬ 
jective  the  study  of  the  organism  as  a  whole;  among  these  few,  the 
imost  important  is  systeuatics— a  soleutifie  discipline  vjich  studies 
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flor jt  end  fnmt>  to  develop  criteria  for  dlatinsuiehing:  epecias  stid  | 
orgspizinii:;  intrji'-epeciee  form  by  genua  >  fe'uiily ,  e,tid  other  higher 
tflj'Oficiaiesj .  Iv  should  be  rocernized  thet  vdthout  systemtieB  or 
its  i’iriBi  product!  oltecifioation,  the  enorctoue  diversity  of  organic 
form  would  saeic  tcerely  ea  •  ness  of  phenoiuena  inaoeesslble  for  study 
or  utilizetion. 

Modern  syetemetios  has  another  import cut  feature i  it  Is  the 
only  brenoii  of  biology  which  ie  concerned  with  a  coaprehansive  deeorlp- 
tion  of  specias  and  other  taxonoaies  on  all  levels  of  Icnowledge.  The 
more  tnoroughly  we  know  the  char aoteriatici  of  species ,  genersi  families! 
orders,  classes  and  varieties!  the  closer  we  will  be  to  the  construction 
of  s  natorol  tyntet.  and  a  prscticel  anclysie  of  organism* ,  the  deeper 
we  will  be  able  to  delve  into  the  epeoifio  oheraoter  of  each  species 
or  other  texonotay!  the  better  we  will  underetend  Its  role  in  the  bclancs 
cycle  of  substances  in  nature!  and  the  aiore  possibilities  there  will 
be  for  a  praotieal  spplloation  of  Uxo  knowledge  we  obtain. 

Cf  course!  a  systematloist  doas  not  nearly  always  make  a  thorough 
description  of  a  taxonordo  groun.  In  averyday  praotiesi  he  frecuently 
restricts  his  analysis  to  two  kinds  of  factors— •morphologloe.l  and 
geogri^phlo.  However,  when  he  eneountere  a  little-known  group  of.  organ* 
isus  or  a  vaguely-delineated  taxooomyi  or  when  ?ia  tries  to  generelize 
a  larga  number  of  taxonomic  factors!  the  situation  Ohangee*  Zn  suoh 
oases,  deelsicns  trust  ta  made  between  mny  alternativee ,  and  this 


requires  not  only  e  careful  norphologieal  and  geogra^ioel  analysis  of 


ithe  available  dete,  but  also  naturalistio  observation!  as  well  as 
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pitudy  of  tbo  biology  ond  etiology  of  the  oygonisae*  with  »  coueidoratlotj 
of  their  iodividuel  end  eeeaonel  veriaaillty,  pAlynorphica»  distribution 
of  hebltett  behavior,  food  epeeialitetlon,  yeerly  life-cycle,  etc.  In 
eapeelally  difficult  eaaea,  it  la  neceaaery  to  perform  laboratory 
experiaenta  on  the  effects  of  heat,  light,  humidity  and  other  eoological 
faotora  on  the  morphology  and  behavior  of  apeoimena)  alternatively, 
it  may  be  neoeeaery  to  make  aerologieal  and  phyaiologioal  analyaea  of 
the  properties  of  the  organiama  and  their  aeeretlons,  end  of  individual 
differences;  or,  finally,  the  organiama  may  be  studied  on  a  oellular 
leval  («truoture  and  nuodiar  of  ohroncaomea,  phyaiologioel  properties 
of  the  cell,  eto>)*  Ubre  the  eyatematieiat  oroaaes  the  boundaries  of 
his  own  diaeiplioe  and  eollahoratea  with  the  physiologist,  biocbeaiat, 
cytelogist,  and  genetioist. 

The  notion  that  systematio  zoology  and  botany  have  been  esdicuet^rvi 
as  desoriptive  aoiencea  of  the  level  of  the  l^th  eentury  and  that  they 
must  now  be  relegated  to  the  stetus  of  opeolel  auxiliary  soianoes,  la 
thoroughly  erreoeoua.  With  it  doubt,  the  euxiliery  role  of  systemetics 
la  great  t  in  slmoct  eny  biological  luveetlgatlon  cr  practical  oeasure 
whidt  inrolvee  animals,  plants,  or  mieroorganisms ,  it  is  neoasaery  to 
knew  first  af  all  with  what  apeeiea  we  are  dealing.  An  incorrect 
deterodnation  cf  apeeiea  may  sometimes  have  far-reaching  ur,deelrebla 
consequences,  such  as  wasted  tics,  ina^proprls'*  planning  of  research 
and  practical  effort  so  that  money  and  feoilitiet  are  expanded  cut  of 
proportion  with  the  value  of  the  reeeereh  which  is  accooplishod,  and 
jto  that  sometloaes  even  a  direct  threat  to  humans  results  (spreading  of  J 
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ft  hftycifaX  orgftuiew,  fftilui'ft  to  arr«ft  in  ti'jse  c  dw^isrouii  dieftces,  «tc.j) 

I 

CMofi,  an  Igooxenc®  or  inadequate  knowledge  of  tlie  cliftraoteristleo  of 
ft  eevtaiii  tpec’-ee  i;»*dtt8  the  eolutlon  of  ifflportsnt  probleae  which 
arifto  in  fcoieuoe  or  In  praotice. 

At  the  eeice  ti?M»  ea  exteaeive  developneat  and  Inveatigeticu  of 
Queationa  in  syateinfttioa  and  dlagnoatlca  can  be  of  great  acientifle  end 
pfRotical  «flue.  Thua,  the  pheae  theory  developed  by  B«P.  Uvsrov  end 
later  inveatigatora  ahews  that  several  apeciee  of  locusts  end  other 
insects  exist  in  two  forwo  or  pbaaea*— «n  aggreaalve  herd  phase  and 
a  harmless  solitary  ^aae.  These  forms  ere  so  diasimilor  mor0»o logically 
and  biologieally  that  ttiey  bed  been  considered  as  entirely  different 
apec-lee.  It  was  sirowui  from  many  labor  story  and  field  experiiaents 
thj.t  transitions  between  these  phases  can  be  produced  by  the  environwont 
and  by  ohangea  ir.  population  density;  it  wee  also  dieolosod  that 
incsots  in  the  herd  phase  ere  capable  of  long  migrations,  a.\d  that 
it  Is  in  this  ^laee  thet  they  sre  peats.  The  praotlcsl  reault  of 
these  studies  was  a  re-evalusticn  of  the  prioolples  of  the  control 
of  locusts,  and  a  sharp  increase  in  Its  effectiveness.  Another  ex- 
aaule  is  ths  detailed  work  on  the  systemstioe  of  maliurie  loosqultoes, 
performed  some  time  ego.  This  work  led  to  a  more  precise  knowledge 
of  tiio  role  of  cinale  species  and  sub-speoias  in  ths  carrying  of 
malaria,  and  their  biology  and  required  conditions  for  breeding;  in 
short,  the  work  served  as  the  aolentifio  baala  on  which  maleria  wai* 


eradiested  in  ♦hia  ocuntry  and  in  sever rl  ocantrias  abroad. 

A  knowledge  of  the  aeke*up  cf  the  plant  and  animal  klnsdom. 


pwid  a  w*ll-d*v«lop#d  •yatenatlof  ooo«tltut«  th*  flmt  awi  unavoidable  j 
•tage  in  the  expanaion  of  knowledge  about  nature i  eepeoially  in  little- 
explored  regions >  in  the  waters  of  aeaa  and  ooeanSi  ete.i  in  short, 
they  represent  a  major  part  of  the  study  of  the  biosphere  and  its 
resouroea .  Startling  diaooveriee  can  be  aade  in  this  area  at  the 
present  time.  An  example  is  the  work  of  A.V«  Ivanov  on  pogono^ora, 
which  was  awarded  the  I96I  Lenin  Arise)  this  new  speoies  of  animal 
discovered  in  oceanic  depths  was  unknown  to  earlier  investigators . 


« 

One  Of  the  most  effeotive  means  of  introducing  data  of  syetemetios 
into  praotioe  on  a  large  scale  is  the  publication  of  summary  works 
*7auna  of  the  USSR^^  *flora  of  the  USSR^"  and  of  identification 
handbooks.  The  preparation  of  such  eystematics  monographs  requires 
elaborate  scientifically-prepared  specimen  eolleeticns  which  will 
serve  as  a  standard  for  coa^arison.  The  colleotions  of  the  Zoological 
Institute  and  the  herbarium  of  the  Botanical  Institute  imeni  V  .L* 

Komarov  of  tho  Aoadony  of  Seionooe  .USSR  in  Leningrad  are  outatanding 
for  their  eompreheoeivenese  end  scope)  these  serve  as  e  nation-wide 
source  of  oonparieon.  There  ere  also  some  rather  extensive  collect ions 
at  the  academies  of  science  of  Union  republics  and  at  certain  universi- 
tiea.  Tbeea  regulrrly-augmented  collections  promote  comprehensive 
ayetematice  invest  ig  at  ions,  th«  development  of  systematica  ee  a  whole, 
end,  finally,  the  utilisation  of  eyatematioa  dcte  in  ecicnoe  end  prac¬ 
tice. 


Rubllcetions  like  "Fauna  of  the  USSR"  and  "Flora  of  the  USSR,"  | 


♦  nov.’  nuTiber  over  2.10  volut:s2»  tu'e  une<iu£>.ii0d  e.tJ2,rM2i ore?  in  record  | 

•-W  .!4ti  5co;^ft  or  ^•yr-teo.n-.iic::  wcr2:  and  torr  j.toriol  Q0Vi>rh.%9,  end  anjoy 
clooarvod  raao;,riitiorj  here  p.nd  abroad.  :iut  t/icir  propai'ttion  roquired 
e.n  encr-ioiuj  s.ncuut  of  it.i>or.  ^amce»  it  bo  'j^anblon  thct  the  30..volu£fla 
oi','  liio  wUj  Q'a  includeis  only  Vao  higher  plants,  i.&  the 

product  of  thirty  itesrs  of  effort  j  not  counting  ertonsivs  and  prolcnr;ed 
pt'e;pa'.’f tory  t,'’crk*  The  'nore  than  ©if^hty  volwustt  of  ''J'aun©  of  the  USSR? 
vifiich  Vifve  oeen  issued  in  the  past  thirty  yoo.r£  ©over  only  a  auall 

•  4 

pert ic.n  of  the  eni'ual hcin^dr'i'.  o.f  fnis  country,  end  the  corapleticn  of 

i 

t'no  oufulre  job  is  cont®'j;pl&tsd  only  at.so'oe  rc.ther  diotant  future  tine, 
'/■ith  fnic  in  ulnd ,  the  Zoological  Institute  about  fifteen  yesrs  age 
uadertoo!'  t^-vt  publiceticn  o.f  abr idgad  syote^iati.c  'oandbooka  on  the 
2'aUf)r'.  of  the  uSSil ,  arbitrarily  tiaulng  the'n  "hinor  Faun;..''  ,.v;  oxaffipl© 

.is  CU.V  joint  effort  vrltVi  L.L.  .  .lo'iic’t'.en''0 ,  "Lccunt  Founr  of  tfa  USSR  and 
Neighbor  in.;;-  Oountrieo"  (1951 )»  u.  ;ich  inoj.ude?.  ujy  forns,;  ti.ie  nrepr-rctio 
!.'.ad  publication  of  thia  •..■or):  required  fiv?  ya>rs  of  labor  by  t'io  soicut* 
.lota,  vjherec.s  tn©  trect^;enT,  of  these  for.js  for  "Fauna  of  the  USSR"  would 
have  boon  c  job  et  least  three  titles  that  Bias, 

hovfevor  ,  even  "hinor  Feuna"  cannot  keep  up  with  the  rrot'ing  de- 
■.unds  of  O'jianc©  and  practico,  since  even  this  publication  will  rsquirs 
uany  de codec  before  it  enconiof-caeg  all  the  groups  of  nni’T'C-ls  in  the  USSR 
h  partic  1  so.luT.icn  to  the  probleui  vfhich  hsf  srissn  is  the  publicetl'n 
0.?  rc-pionf.;!  Handbooks ,  ©ac’ii  for  c  sepcrcte  section  of 'the  territory'  of 
t.-.e  UaSh .  b-ac',;  n  n'Oeaure ,  cf  noursc,  doei’  not  in  tbs  least  exclude  work 

jc-M  l..t:  ‘h.’.:fior  Fauns.’'  c.r^c  the  prinGlpsl  ''Fauno  of  the  USSR  |  I’-ut  ce.a  } 


Best  Avsfe^*^  Copy 


I'Tlicvf  the  everyday  needs  o?  eoience  and  grectioe  to  be  mat  wxtr*  rapidlsj. 

Cne  of  theiie  pub  lie  at  ions  le  the  “Identifieetlon  Handbook  of  In- 
3®cte  in  the  Sxircpeen  UdSR‘‘,  vfhich  «e.B  bo^un  et  the  aeologicil  Institute 
in  1963.  tnd  is  expected  to  require  five  to  seven  years .  It  wa»  found 
possible  to  reduce  the  entire  handbook  to  five  volumes  oontalnins  e 
total  of  about  ?i*intod  pasee .  Ihe  uwre  extensive  Volu’ne  It 

waicii  includes  identif iofttlon  tables  of  20  orders  with  about  4500  epeoies 
(apterygota,  pterygota,  and  vsrieties  with  Inaomplete  aetscaorphosee ) , 
has  already  oeen  prepared  for  publication.  The  eeoond  volume  1  which 
vill  cover  the  largest  order  ooleoptera»  and  orthoptera.  Volume  III 
will  be  devoted  to  lepldoptera,  tri^optere>  and  neuropteraj  17  will 
cover  hymenopterai  and  V  will  cover  diptera  and  aphanlptera.  The 
Handbook  will  Include  all  genera  and  ell  or  the  overwhelming  majority 
of  apeelee  of  insects  indigenous  to  the  Suropean  part  of  t'ne  USSR  (with 
the  exception  of  apeoies  wiileh  we  oonfined  to  a  email  area*  or  which 
have  not  been  sufficiently  studied,  or  which  are  of  no  interest  what¬ 
ever  at  present).  In  place  of  detalle.1  deeoriptlone  of  the  various 
spaolee,  only  brief  date  will  be  given  on  their  geographic  distribution 
(for  example,  central  region,  south,  eouth-eaet,  f orett-eteppe ,  Southern 
Orimoa,  Oaucasue,  etc.)  and  ecology  (damp  meadows,  ealine  soil,  plant 
of  whatever  type,  ate.)  Special  attention  will  be  given  to  epeciee 
which  ere  of  praotisal  Importance  (harmful  to  plants,  animals,  and 
humans,  inoludlni?  disaate  carriers}. 

The  work  on  the  handheok  le  being  done  by  more  than  50  antomologioal 
I  systematic lets  of  the  stsfd  of  the  Zoological  Institute  (about  half  of  1 


I"  th«  !}Utth*r  of  outiior?')  ®ad  othor  *ai**tt4fl«  ojid  acftionid  In-  | 

Btitution®  of  LoRiflgrftdi  and  al*c  of  Moscow,  Kiev,  Hiiar’kov,  Chomcflrt.sy, 
Stavropol*,  Ivanov,  Riga,  Sfartu,  Taahkoat,  and  othar  oitioa. 

As  a  rosult.  It  war  poaalbla  to  practically  flciah  Voluaa  I  in  two 
yaare,  Inapita  of  ^raot  dlfflaulilaa  dua  to  Inadequate  keovladge  about 
naoy  apaoiaa,  ganara,  faialllaai  and  other  hljj^ar  groupa  aa  a  wncle,  ra- 
qulrlog  a  oritleal  raview  ■  of  the  aeouaulated  data,  and  in  ac»o  oaaaa 
a  aolantlfio  revlaion  of  oartain  ganara  and  fatnllles-. 

It  saama  to  ua  that  t}  a  publioatlon  of  auoh  regional  Identifioatlcn 
handbook®  will  tax.  only  aid  aoientiata  and  people  vdie  are  dealing  In 
practice  with  probleaa  of  crop  protection,  taedical  and  veterinary  ento¬ 
mology,  blologiatfl  of  various  apeolallzationa,  regional  speeieliats,  ■ 
teadiera  and  student®  in  higher  and  apeeial  intariaadlate  aoadesio 
Institutions,  organisatlona  eonoerned  with  forestry,  agrioalture,  and 
public  health,  but  will  also  play  an  'important  role  In  future  etudlea 
of  nature  in  the  USSR  end  of  its  raaoiuroea* 

Our  oountry  la  aaking  rapid  atrldea  in  raising  the  leval  of  the 
national  ecoucay,  public  health*  aoianoe  and  taohiBology}  aoienoa'it- 
«alf  la  baoomiag  a  preduatlve  force  in  aooiety*  the  Matrix  biologieel 
science:— aoology  and  botftoy,  end  in  partioular  ayetOMstloe  ea  a 
aclentific  basis  for  knowledge  and  control  of  the  organic  world- 
will  oako  'Uiair  contribution  to  the  public  and  national  aovonant  on 
tha  road  of  prograaa. 

tssa 
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